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[57) ABSTRACT

An electrophotographic printer in which toner is
printed and fused and the paper thereafter folded and
stacked. To avoid toner stick a blower blows cooling air
between adjacent folded sheets. The blower may be
mounted on a horizotnally slidable paper guide. The
stacker table may be lowered so that the top of the stack
is maintained at the same height or the blower may be
moved vertically in response to the output of a sensor

detecting the top of the folded stack.

5 Claims, 3 Drawing Sheets
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PAPER COOLING APPARATUS FOR AN
ELECTROPHOTOGRAPHIC PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cooling apparatus
for cooling printing paper after fixing in a thermal fixing
type printer, and particularly relates to a paper cooling
apparatus in an electrophotographic printer.

2. Description of the Prior Art

In an electrophotographic printer, the printing paper
is commonly heated in a thermal fixing process so that
toner adhering to the paper is fused and fixed thereon
forming characters and figures on the printing paper.
The paper carrying the toner image fixed thereon is
then folded by and received in a stacker (a paper folding
device). If the thermally fixed paper is folded before it
is cooled lower than the glass transition point of the
toner, the toner is fused at opposing portions of the
folded printing paper where characters or figures
formed on opposite printing surface portions of the
paper are superimposed on each other. Therefore, the
toner on one printing surface is peeled off when the
printing paper is unfolded. Thus, characters and figures
may be sometimes partly removed. This phenomenon 1s
called “toner stick” which may be a serious quality
problem in a printer.

In order to prevent such toner stick from occurring,
the paper heated in the fixing process can be cooled to
lower the paper temperature to a value not higher than
the glass transition point of the toner. Although natural
cooling or forced cooling by a small-sized fan or blower
has been conventionally used to cool printing paper, the
paper running speed is so high in printers having a super
high printing speed of about 15,000 lines per minute that
the time the paper is cooled too short and the paper
cannot be sufficiently cooled. One solution is to elon-
gate the paper path system between the fixing device
and the stacker and to provide a large-sized fan or
blower so as to increase the paper cooling rate. How-
ever, these both militate against miniaturization, reduc-
tion in power, and reduction in cost of the printer, all of
which are desirable.
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FIG. 4 shows an example of the paper cooling appa- 45

ratus according to the prior art described above. Print-
ing paper 1 is heated and fixed by a pre-heater 10 and a
heat roll 8 respectively, and forcedly cooled by the
cooling air blown from cooling blowers 11. Next, the
fixed and cooled paper is folded up by paddies 4, and
stacked on a table 6. In the case of a high-speed printer
in which the speed of paper passing between the con-
ventional cooling blowers 11 is high, the time during
which the paper 1 can receive the cooling air is so short
that a sufficient cooling effect cannot be obtained. In

order to prevent toner stick from occurring, therefore,

it is necessary to provide a large-sized fan or blower
corresponding to the paper running speed so that the
paper 1 can be cooled sufficiently. In this case, how-
ever, the apparatus becomes large in size, and increases
in weight, in power consumption, and in manufacturing
COSst.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
eliminate the above disadvantages in the prior art.

It is another object of the present invention to pro-
vide a paper cooling apparatus which 1s small in size,
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which is light in weight, which 1s inexpensive, which is
small in power consumption, and which is high in cool-
ing efficiency. |

The present invention achieves these objects by using
a cooling fan provided with a duct having a honizon-
tally elongated rectangular outlet opening which is in
turn provided on a stacker so as to horizontally send

cooling air into the upper portion of the folded-up paper
horizontally in the paper width direction. Gaps are thus
formed between the sheet portions of the folded-up
paper so that the cooling air passes through the gaps
and the paper is blown by the cooling air for a long
enough time to thereby improve cooling efficiency.
Therefore a relatively small-sized fan can be employed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view of an embodiment of the paper
cooling apparatus according to the present invention;

FIG. 2 is a side view of the same;

FIG. 3 is an enlarged side view for explaining the
operation of the present invention.

FIG. 4 is a front view showing the prior art of the
paper cooling apparatus to be improved by the present
invention; and

FIG. 5 is a side view showing a modification of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

FIGS. 1 and 2 are views illustrating the whole con-

struction of the paper cooling apparatus as a specific
embodiment of the present invention.

A duct 3 having a horizontally elongated rectangular
outlet opening portion 3a is attached to a paper guide 2
which is slidable to correspond to the width of printing
paper 1, at a location slightly under the line connecting
the respective rotation centers of paddles 4. A cooling
fan 5 is attached to an inlet opening 35 on the opposite
side to the duct outlet opening 3a. The duct outlet open-
ing 3a is reduced so as to be narrower than the opposite
side opening 3b. Cooling air from the cooling fan § 1s
blown out through the duct opening 3a. Fixed printing
paper is folded by the operation of the paddles 4 and
stacked on a stacker table 6. When a predetermined
quantity of the paper 1 is stacked, the stacker table 6 1s
lowered so that the level of the folded surface 1a of the
printing paper is always maintained even to a height
slightly under the line connecting the respective rota-
tion centers of the paddles 4.

The paper cooling operation, in printing, of the thus
configured cooling apparatus will be described hereun-
der. As shown in FIG. 3, the paper folded surface 1a in
printing is maintained even in level to the upper surface
3c of the duct L opening portion 3a. Accordingly, paper
portion 1b opposed to the duct outlet opening portion
3a is raised by the air pressure of the cooling air blown
out through the duct outlet opening portion 3a so that
gaps or spaces are formed between pages adjacent to
each other. Thus, the paper 1 is cooled by the cooling
air blowing into those spaces. This cooling method has
advantages as follows.

First, the paper 1is folded up and always receives the
cooling air while the paper 1 is passed from the upper
surface 3¢ of the duct outlet opening 3a to the lower
surface 3d of the duct outlet opening 3a (during the
period in which paper is stacked by the height h of the
duct outlet opening 3a. Accordingly, the cooling time is
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remarkably prolonged in comparison with the conven-
tional cooling apparatus as shown in FIG. 4 in which
the paper can only momentarily receive the cooling air.
Moreover, the height of the duct outlet opening 3a is
less than that of the duct inlet opening 3b. Since paper
receives the cooling air for a long time, cooling opera-
tion having a high cooling effect can be effectively
performed even by using a compact and small-output
cooling fan.

Further, since the cooling fan § and the duct 3 are
attached to the paper guide 2 which is slidable corre-
sponding to the width of the printing paper, the distance
d between the duct opening portion and paper is defi-
nitely determined, and maintained. Accordingly, any
kind of paper can be efficiently cooled.

Moreover, since the cooling air is blown only onto a
portion of the folded paper, the paper which is being
folded 1s not affected by the air pressure so the folding
operation can be stably performed with less occur-
rences of paper jam on the stacker.

Although the above embodiment shows the case
where the vertical position of the duct 3 is fixed, the
same effect can be obtained in a modification as shown
in FIG. 5 in which a sensor 12 for detecting the position
of the paper folded surface 1a i.e. the top of the stack is
attached to the duct 3 so that the duct 3 and the cooling
fan § are vertically moved along the paper guide 2 by a
motor interlocked with the sensor 12 and in response to
the output of said sensor.

Although the above embodiment shows the case
where the duct 3 and the cooling fan § are disposed on

the rear side of the printing paper 1 when viewed from
an operator side, they may be disposed on the front side
of the printing paper 1.

Further, in place of use of the cooling fan 5, cooling
air may be introduced from the outside of the stacker by
using a duct.

According to the present invention, since even a
compact and light cooling apparatus can bring a suffi-
cient cooling effect with no possibility of occurrence of
toner stick, it is possible to realize miniaturization and
reduction 1n weight, in cost and in power consumption
In a printer.

What 1s claimed is:

1. A paper stacking and cooling apparatus for an
electrophotographic printer in which toner is printed
on extending surfaces of paper and fused thereon to
form printing comprising:

means for folding the printed fused paper so the

printed surfaces are stacked horizontally imbricat-
ing the sheets, wherein said folding means includes
a paper guide for the folded paper, said guide being
slidable horizontally; and |

means for blowing cooling air between said adjacent

folded horizontal surfaces, said blowing means
including a duct having a horizontally elongated
rectangular outlet opening adjacent the stack of
folder paper and an inlet opening and a blower
attached to said inlet opening for supplying cooling
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air thereto, and wherein said duct is mounted to
said guide.
2. An apparatus as in claim 1, wherein said folding
means includes a stacker table for receiving the folded
paper and means to power said table so that the top of
the folded stack is maintained at the same height.
3. A paper stacking and cooling apparatus for an
electrophotographic printer in which toner is presented
on extending surfaces of paper and fused thereon to
form printing comprising:
means for folding the printed fused paper so the
printed surfaces are stacked horizontally imbricat-
ing the sheets, wherein said folding means includes
a paper guide for the folded paper; and

means for blowing cooling air between said adjacent
folded horizontal surfaces, said blowing means
including a duct having a horizontally elongated
rectangular outlet opening adjacent the stack of
folded paper and an inlet opening and a blower
attached to said inlet opening for supplying cooling
air, and wherein said blowing means further in-
cludes means for detecting the position of the top
of the folded stack, and means for moving said duct
and blower vertically along said paper guide in
response to the output of said sensor.
4. A paper cooling apparatus for an electrophoto-
graphic printer in which toner is printed on extending
surfaces and folded with the extending surfaces extend-
ing horizontally and with adjacent surfaces in contact,
and said printer having a horizontally slidable paper
guide comprising:
means for directing cooling air to the folded paper so
that the air passes between said adjacent surfaces to
cool the paper and prevent toner stick; and

means for mounting said cooling apparatus to said
electrophotographic printer, said mounting means
Including means for mounting to said guide of said
printer.

5. A paper cooling apparatus for an electrophoto-
graphic printer in which toner is printed on extending
surfaces and folded with the extending surfaces extend-
ing horizontally and with adjacent surfaces in contact,
and said printer having a horizontally slidable paper
guide comprising:

means for directing cooling air to the folded paper so

that the air passes between said adjacent surfaces to
cool the paper and prevent toner stick, wherein
said directing means includes a duct having a hori-
zontally elongated rectangular opening adjacent
the stack of folded papers and an inlet opening and
a blower attached to said inlet opening for supply-
ing cooling air thereto:;

means for mounting said cooling apparatus to said

electrophotographic printer, said mounting means
including means for mounting to said guide of said
~ printer; and |
means for detecting the position of the top of the
folded stack, and means for moving said duct and
blower vertically along said slidable guide in re-

sponse to the output of said sensor.
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